IntroductIon
Pork fat is major constituent of many processed meat products. The quality of these products is largely depending on oxidative stability and consistency of the fat, which in turn are mainly determined by the fatty acid composition of the adipose tissues. Oxidative stability is mainly determined by the amount of polyunsaturated fatty acids (PUFA), while consistency largely depends on the amount of saturated fatty acids (SFA) 1 . It is well known that the fatty acid composition of pig adipose tissue can be influenced considerably by the lipid composition of the feed. Nevertheless, high heritabilities described for the proportion of monounsaturated fatty acids (MUFA) and PUFA in pig adipose [2] [3] [4] suggest that genetic factors, controlling e.g. fat synthesis and endogenous desaturation of fatty acids, also may largely influence the fatty acid composition. Therefore breeding for a favorable pig fat composition would basically be feasible. However, estimating genetic parameters and breeding values in order to select those animals with desired traits would require large records of phenotypic data and therefore highly efficient methods to measure the fatty acid composition in high numbers of animals. It has been shown previously that the fatty acid composition of pig backfat can be reliably predicted by using a NIR-fibre optic probe 5 .
MaterIals and Methods
In the pig performance test of the Swiss pig breeding program, meat quality traits are routinely measured in more than 3500 testing animals per year. For this purpose a sample of the m. longissimus dorsi together with the overlaying backfat is taken in the region of the 4 th and 3 rd last rib of the left carcass sides and brought to the SUISAG laboratory. For the fat quality analyses the backfat was separated from the meat, and the rind (skin) was carefully removed from the outer layer of the backfat. NIR Scans were taken with a FT-NIR spectrometer (NIRFlex N-500, Buechi, Flawil, Switzerland) using a fiber optic probe (FOP) at ambient temperature directly at the surface of the adipose tissue from samples of 191 animals, selected to cover the complete range of backfat thickness observed in the animals fattened at the performance testing station.
Pork fat is a major constituent of many processed meat products. The quality of which is fairly depending on oxidative stability and consistency of the fat, which in turn is mainly determined by its fatty acid composition. The fatty acid composition is influenced not only by the lipid composition of the feed, but also by genetic factors. To be able to make use of genetic effects and to select animals with the desired traits, a high thruput method is required in order to measure the fatty acid composition in large numbers of animals. It has been shown previously that the fatty acid composition of pig backfat can be reliably predicted by using a NIR-fibre optic probe. As reference method for calibration and validation, gaschromatographic fatty acid analysis of the backfat of 191 animals was performed. The coefficients of determination and the standard error of prediction in an independent data set were The reference method comprised extraction of the fat using hexane and consecutive trans-esterification of the fatty acids to fatty acid methylesters (FAME) using 2n methanolic KOH. The FAME were separated and quantified using a GC-2010 plus (Shimadzu, Rheinach, Switzerland) equipped with a Supelcowax-10TM column and a flame ionization detector. The proportions of the different FAME were calculated as peak area relative to the total area of all peaks. They were grouped into FAME with saturated, monounsaturated, and polyunsaturated fatty acids.
Calibrations were developed using the NIRCal software (NIRCal 5.5, Buechi, Flawil, Switzerland) applying the PLS method. Two thirds of the samples were assigned to the calibration set, one third to the validation set. First derivatives (Buhler Chemical Analytic Package BCAP 5 points, 1 st Savitzky-Golay 9 points) and normalization (standard normal variate or full multiplicative scatter correction MSC full) proved to be the most suitable pretreatments.
Heritabilities and genetic correlations for the fatty acid traits SFA, MUFA, PUFA were estimated using REMLanimal model methodology using the software VCE 6.0.2.
This rapid method was applied at the backfat of 1964 pigs in the pig performance testing station at Sempach, Switzerland. Despite all the pigs receiving the same feed, the proportion of SFA, MUFA, and PUFA showed a large variation form 31.3-43.3, 43.9-53.3, and 8.7-19.1 % respectively (Table 3) . These animals were orginated from 299 boars with a mean of 6.6 progeny of each boar providing a good dataset for the estimation of population parameters.
results and dIscussIon
With the described method calibrations with coefficients of determination of about 0.92 and standard errors of prediction of 0.49 and 0.62 could be achieved for PUFA and SFA, respectively (Table 2) . A satisfactory ratio performance deviation (RPDp=SD/SEP) of 4.7 and 3.7 respectively was reached, which is above to the value of 3, pointing to the fact that the prediction can be rated as acceptable for screening purposes 6 . The predictions for MUFA however were less precise. This confirms earlier findings, indicating that MUFA can not be predicted by NIR as precise as PUFA or SFA 7, 8 . Major quality features of the fat are oxidative stability and consistency. Oxidative stability is mainly determined by the proportion of PUFA while consistency mainly depends on the amount of SFA 1 . Therefore these two types of fatty acids are most important in terms of technological aspects of pig fat quality. Based on this data, heritabilities of the proportion of these fatty acid types in backfat were estimated and found to be in a medium range with 0.43, 0.42, and 0.49 (Table 3) These results indicate a high potential for modifying the fatty acid composition of pig adipose tissue by means of breeding. However, the unfavorable relationship between PUFA and lean meat content (Table 3) 
